Background: Tuberculous abscess of the chest wall is a very rare disease. Few articles have reported on it and those that have enrolled few patients. To determine the characteristics of this disease and to suggest an optimal treatment strategy, we reviewed patients treated by surgical management. Materials and Methods: Between October 1981 and December 2009, 68 patients treated by surgical management for a tuberculous abscess of the chest wall were reviewed retrospectively. Results: Of 33 men and 35 women, 31 patients had a current or previous history of tuberculosis. The main complaints were chest pain, a palpable mass, pus discharge, and coughing. A preoperative bacteriologic diagnosis was performed in 12 patients. Abscess excision was performed in 54 cases, abscess cavity excision and partial rib resection in 13, and abscess excision and partial sternum and clavicle excision in 1 case. Postoperative wound infection was noted in 16 patients and a secondary operation was performed in 1 patient. Recurrence occurred in 5 patients (7.35%). Reoperation with abscess excision and partial rib resection was performed in all of the 5 cases. Conclusion: Complete excision of the abscess and primary closure of the wound with obliteration of space would decrease postoperative complications. Anti-tuberculosis medication may reduce the chance of recurrence.
INTRODUCTION
The incidence of tuberculosis is decreasing with proper medication and the improved economic and environmental status of the Republic of Korea. Skeletal tuberculosis is not frequent and chest wall tuberculosis is very rare [1] . The incidence of extrathoracic tuberculosis is about 15% to 20% of all tuberculosis, and in bone and joint involvement, below 2%. Chest wall tuberculosis has been reported to be 1% to 10% of skeletal tuberculosis cases. Most patients with a tuberculous abscess of the chest wall do not complain of specific signs or symptoms, and it is difficult to diagnose and often misdiagnosed as another benign or malignant disease of the thoracic cage [2] . Also, given that this type of abscess often fails to respond to anti-tuberculosis medication, a proper combination of medical and surgical management is very important to handle it. However, few reports have been published regarding tuberculous abscesses of the chest wall, and most reports that provide a clinical presentation and optimal treatment strategy for this disease have enrolled only a small number of patients [3] [4] [5] . The purpose of this study was to evaluate the characteristics of this disease and determine the role of surgery in the management of tuberculous abscesses of the chest wall. We reviewed 68 patients who underwent Dong-Yoon Keum, et al Values are presented as number (%). AE, abscess excision; RR, rib resection. In total, 14 rib segments were obtained from 13 patients.
MATERIALS AND METHODS

From
In 1 patient, partial resection of the sternum and clavicle was performed. After excision of the abscess, massive irrigation of the wound and meticulous obliteration of dead space using adjacent muscle mobilization or a pedicled flap was performed in every operation. Primary closure of the wound was performed in every case, and the chest wound was closed with a Penrose drain in the chest wall or a chest tube drain in the pleural cavity. The surgical methods were as follows:
Abscess cavity excision in 54 (79%), abscess cavity excision with concomitant partial rib resection in 12 (17.6%), wedge resection of the lung parenchyme with abscess excision and rib resection in 1 (1.5%), and clavicular and sternal partial resection with abscess cavity excision in 1 (1.5%). No musculoskeletal reconstruction was performed (Table 2 ).
There was no operative mortality. Postoperative wound infection was noted in 16 patients (11.24%) and managed with conservative dressing and delayed wound closure. However, in 1 patient, after abscess cavity excision only, after 3 months of conservative management, reoperation for fistulectomy and partial rib excision was done. Respiratory complications such as pneumonia or atelectasis were noted in 4 patients.
The pathologic examination confirmed the disease in all cases. Typical microscopic features with epithelioid histiocytes and caseous granulomatous necrosis were found (Fig.   2 ).
In all patients, postoperative anti-tuberculsis medication was given for 6 to 19 months including the preoperative medication periods. The regimen was based on triple (isoniazid, riDong-Yoon Keum, et al and also protruding into the pleural space. With this classification, they found that more a superficial location of the abscess did not exclude the risk of rib involvement. In our study, chest CT films before the mid-1990s' were not available due to storage problems, and radiologic reports of chest CT were not sufficient to classify the type of the disease. A fistulogram with contrast media was taken in some patients, but was no longer done once the CT scan became popular in evaluating these patients.
Anti-tuberculosis medication may be very important. A few studies have reported successful treatment with anti-tuberculosis chemotherapy alone [2, 3, 11] , but many authors have reported frequent recurrence after medication only [5, 6] .
Hence, medical treatment alone is not suitable for this disease; many authors recommend a combination of medical and surgical management to reduce the recurrence. On the other hand, Faure et al. [6] strongly suggested chemotherapy when a tuberculous infection is confirmed or highly suspected, but fails to improve with 1 to 3 months medication, and when it worsens, surgical intervention is indicated. In our study, 31
patients were treated with anti-tuberculosis medication preoperatively with a medication period ranging from 2 to 32
weeks, but no patients were treated with medication only.
Among 5 recurred patients, 2 were preoperatively medicated, and 3 were not medicated.
The methods of surgical treatment are controversial.
Weissberg [12] Kim et al. [7] classified patients into a debridement and drainage group and a complete resection group, and they found a higher recurrence rate in the debridement and drainage group (40%) than the complete resection group (9.2%).
Paik et al. [13] reported a 16% recurrence rate in abscess exDong-Yoon Keum, et al − 182 − cision patients, but only a 1.6% recurrence rate in the rib resection group. These means a wide and complete resection would decrease recurrence.
Postoperative medical treatment is mandatory for an acceptable cure rate. The duration of anti-tuberculosis therapy is controversial, but, a minimum of 6 to 9 months of isoniazideand rifampin-based therapy would be needed [14, 15] . Paik et al. [13] suggested medication for a minimum of 12 months especially in endemic geographical areas.
CONCLUSION
We recommend preoperative medication and complete ex- 
